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Student's Performance in Different Criterion

INSTRUCTIONS:

® ¢ ¢ 6 & 0 o

Read the instructions for all questions carefully.

Show all work, steps and proper units.

Ask the teacher for scrap paper, but any work on the scrap paper will NOT be marked.
Write in PENCIL.

NOT allowed to use any electronic devices, such as franslators.

Allowed to use calculators

Allowed to use non-electronic dictionary.

ASSESSMENT:

4

Read the criteria descriptors carefully before you start your work. This wil give you a clear
understanding of what is required and what a quality piece of work for this task must include. This way
you give yourself the best chance of achieving the highest level in this task.

This task assesses Criteria A & C.
< For Criteria A, the questions are all assigned with levels;

<  Criterion C will be assessed as an overall impression on the presentation of work in this assessment.
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Criterion A: KNOWLEDGE AND UNDERSTANDING

Achievement Student’s self-
level Task Specific Rubric 1B0 Published Descriptor

The student does not reach a standard
described by any of the descriptors given
below.

The student does not reach a
0 standard described by any of the
descriptors given below.

” The student attempts to make deductions
1-2 The student can solve some simple s ; i
Sianih roblems when solving simple problems in familiar
"pie P ' contexts.
The student sometimes makes appropriate
3-4 The student can solve most simple deductions when solving simple and Teacher’s
Complex and some more complex problems. | more-complex problems in familiar Final Grade
contexts
The student can solve challenging .
56 problem carrectly and t familiar The student generally makes appropriate

deductions when solving challenging

problems along with all different problems in a variety of familiar contexts.

types of problems.

Challenging

The student can solve most
challenging and most familiar
problems along with all different
types of problems.

The student consistently makes
appropriate deducfions when solving
challenging problems in a variety of
contexts including unfamiliar situations.

7-8

Unfamiliar

Criterion CC: COMMUNICATION IN MATHEMATICS

Achievement Student’s self-
level Task Specific Rubric IBO Published Descriptor

The student does not reach a
0 standard described by any of the
descriptors given below.

The student does not reach a standard
described by any of the descriptors given
below.

The student should be able to

: ® The sfudent shows basic use of
explain some problems step by

mathematical language and/or forms

1-2 step. of mathematical representation.

The lines of reasoning are difficult to @ The lines of reasoning are difficult to

follow. follow.

® The sfudenfr shows sufficient use of Teacher’s

The student should be able to mathematical language and forms of s

exploin most problems step by step. mathematical representation. Final Grade
3.4 _ . @ The lines of reasoning are clear though

The lines of reasoning are clear not always logical or complete.

though neot always logical or | @ The student moves between different

complete. forms of representation with some

success.
The student should 36‘ gble to | @ The student shows good use of
explain most problems step by step. mathematical language and forms of
; g . mathematical representation.

The lines of reasoning are concise, : ; g

5-6 @ The lines of reasoning are concise,

legicalandeamplate: logical and complete.

® The student moves effectively between

The student use correct unit in the . '
different forms of representation.

guestions.
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A. Simple problems

The suggested time allocated for Question 1 1o 4 is 12 minute

1. Solve each of the following equations.

(@ 3x-2x+1)=0

(3x-6)(x41)=0 (3x43)(x-1)=0 ' 3
x5 bxH43y- b= o E

N e T S0 TZ =3y,
3 -8x-b6=0 = ,‘\’ ;
(v
b
b)) 2E-DP-8=0 'S x-1)
L 4 =
2[1’1 2)(.,’ )—(j’o X - { L}f 3()
TN = ‘H(/q 0 : A = ;T"
£ = M ) o oA
1) S < v - —q 6 Y

(e @BF-gx-I=0

3x LIx-[=VU

5—5?
x4 (x-=o Lf—’}
"_j(;"%— oYy ){:( R
s [y
2. Find the xemaindéﬁeﬁen f(x) = x° + x* + 3x + 4 is divided by (x-1)
J}U) = [3-} )1+ 3(!)44-_
= 141434y
P
3. If f(x) = x* - 2%® + k is divisible by (x + 2), find k.
70('2) = (e 2(-)% St k=0
= 16 =8 qk e =R

4.

If the function of a parabola is y = 2(x + 1) - B, find the vertex of the parabola.

J=2 (x4 f)zyér\
. 5)

\
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B.

8.

More complex problems

The suggested time allocated for Question 5 to 7 is 18 minutes.

Find the functions of each of the following parabolas.

(a) y (b) y
* A
E ,lﬂ : V) o )
4\\/ ") 2 G\(X > ’!’]( 3 uf pd {/"l/__\('_ + Ay 4D
(1,2)
0 X Y2 - >
where (1,2) is the vertex of the above parabola.
3+ .
Tt
<o (x=-2.5)k
ke 1 B)+1s™
G0
- (1 %9
S
= 1
4
/
/
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=/

The polynomial f(x) = x° + ax® + bx - 3 is divisible by (x - 3). When {(x) is divided by (x + 2), the
remainder is 158. Find the value of a and b.

6.

F3)= 3%+ a(3) 4 L{z)-3

214 9443L-320
Y5+43b =LY

(2= C234a(2) 41 (2)-3

'%'45‘ ‘25'3 =15
~Ga-2L = 4§

-2Y4 ... 0)
.5 - (1)

f

L)‘L\-’F 5}?
“Ha- 1L
(D+0) W

ﬂﬂ 4 (VLM\)-{ ibf(ﬂa\‘ 'lq ”['i(j

5o + L -7 —_(3)
b =172-5a
Sulp (3) 1uto !

Ta+ (2-5a) =14
’Z'Lféx =
A=Y

7. Iithegraphofy= mx’ + 12x + 8 intersects the x-axis and m is a positive integer,
(@) find the FOUR possible values of m.

o

J=mx*+ 14 &
W’)(z'f X = 0

</ \

(b) when m is a maximum, find the roots of the equation mx? + 12x + 8 = 0.

W D
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C. Challenging problem
The suggested time allocated for Question 8 is 15 minutes.

8. Civen that the equation (2k - 1)x* + (k — 3)x — 2 = 0 where k # %,

(a)

®)

find the value of k if the sum of roots equals the product of roots of the equation.

(Lk- )
/pokr/uc{ _ _1.
\ TR
— (L}\ ~Z r?-!f = {ZIC 'HC_
Le-| = Elgl_f (J } zk
2k -| 2;<f{' - 0
k4342
= 0
k-]
5-¢ ».
U Y
5R = 2\

By using the value of k obtained in (a), find the axis of symmetry, x-intercept(s) and
y-intercept.

(Tx2-D 4 (-3 -1= 0
I -2 w0

(j o h= &
o o o N ”' . l
g 5(0)1 0-2 5(7’)-{“6)“1
: =7 = 3 ’J”[lriz—l
320 . _§_+1 "
36 7 T
quf)(—z_ =0 B i ﬁ/ ()

(3x ) (x-)-0

s £ S
X:3 oV 1;] {2 7 ; //

X—j‘m({\x(z()-(5 » B ,‘ i —

= 0¥

'j“i‘n'(wu(;{ 2 B

\

e
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(c) By using the results obtained in (b), sketch the function y = (2k - 1)x* + (k —3)x — 2. The
axis of symmetry, x-intercept(s) and y-intercept should be clearly shown on your graph.

y
A
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Unfamiliar problems
The suggested time allocated for Question 9 is 15 minutes.

A courier company is responsible for delivering documents to Mainland China. Suppose the
volume (in cm®) of the rectangular carton used for delivery is given by C(x) = x* — 180x? +
10700x — 210000 (where x > 70).

MTR is the main means of transport used by that company. In order to reduce the cost, the
cartons used must conform to the restrictions on the size of luggage carried by passengers on
the MTR: the sum of the length, width and height of the luggage should not exceed 170 cm,
and the length of any side of the luggage should not exceed 130 cm.

(a) Show that x — 70 is a factor of C(x). /

(b) Factorize C(x). /

(©) (i) Find the value of C(IIO)/

(ii) Using the resultsf;f (b) and (c)(i), suggest the dimensions of a carton, with volume
120000cm?®, which conform to the restrictions on the size of luggage carried by
passengers on }ze MTR.

/
/

o

End of Assessment
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